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Weather to Climate-A continuum and a deficit
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Breaking the Hydro-illogical Cycle:
An Institutional Challenge for Drought Management

Crisis
Management
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July 3, 2012

Over 60% of the contiguous United States in early
September was suffering moderate to exceptional
drought, nearly twice the land the previous year
Most expansive drought since1934

YEAR /MONTH % Area DRY
1934 May 73.1 Jun 74.1 Jul 79.9 Aug 77.5 Sep 70.2 Oct 67.7

1939 Dec 62.1 1954 Jul 60.4 Dec 59.5

2012 Jul 62.8 Aug 60.0 Nov 60.0 December 61.8

Drsught Hoaltes Archives
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2012 Drought Impacts by Sector:
The diversity of impacts

Reports by categoryin the Drought Impact

Reporter, January - August 2012 AON_
Benfield

Agriculture, $35b to Ag

Water Supply &
Quality, 16.5% 23.7% alone
| Business & Sandy and
Tourism & Industry, 4.8% Droug ht >
Recreation, 4.6% $100b7

Society & Public
Health, 5.4%

 Energy, 2.5%

Relief, Response
& Restrictions,
9.7%

Fire, 12.4%

Plants & Wildlif, General
8.4% Awareness,
11.9%

Number of
impacts: 3,949




Unit

USDA projection/ estimate

as of: Percent

Crop 5/10/2012 1/11/2013 | Change/| change
$/bu

Corn 4.60 7.40 2.8% 60.9
Soybeans | $/bu 13.00 1425 1.25 9.6
Sorghum | $/bu 4.25 730 3.05 71.8
Rice $/cwt 15.8 14.9 -0.9 -5.7
Wheat $/bu 6.10 790 1.80 29.5
Cotton Cts/lb |75.0 68.5 - & -8.7




How did we get here? Status and
= antecedent conditions

Is this drought like others? Why has it
2010 been dry/drier than normal?

What are the impacts and where did they
{ occur?

What information is being provided and
by whom?

How bad might it get and how long will it
last?

Are information needs being met?

How are we planning for this year and
for longer-term risks and opportunities?




July 2010
8% moderate
to exceptional

May 2012
35% moderate
to exceptional

January 2013
58% moderate to
exceptional
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?/Origins of the 2012

July 2011
28% moderate
to exceptional

July 2012
64% moderate
to exceptional

~

Great Plains

Figure 1. How did we get here? Antecedent conditions and status (So

NDMC, 2013)
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1930s

Dust Bowl Drought (1931-1940)

Summer PDSI
Dust Bowl: 1931-1940

1950s

1950's Drought (1950-1957)
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2002

North American Drought Monitor

Analy sts
Canada-Ted O'Brien
Mexice-igual Cartez

Art Douglas

Jay Lawrimora?
US4 Michael Hayas

Brad Rippey” 1

David Mis kus® 4,
lec g anslyss %
Ret DN aps

Drought Intensity:
Do Abronmaly Dy
D1 Draught - Mademte
D2 Draught - 5 evere
M 03 Drought - Estreme
Bl D4 Drought - E xeeptional
r~ Celineates dominant impacts
A = Agricubure
H = Hydrological (Water)
(Na type = Bath impacts )

November 2002

& B Released: Friday, December 20, 2002

The Draught Monitor
foruses on broad-scale
canditions, Lecal
conditions may vary.
§ee accampanying text
surnimary far farecast
stements,

October 31, 2012

North American Drought Monitor

October 31, 2012 hitp://www.ncdc.noaa.govinadm .html
E)

Released: Friday, Novem ber 16, 2012 A”a'é’:ﬁi“ _ Trevor Hadwen
Richard Rieger

Mexico - Adelina Albanil
Reynaldo Pascual

U.S.A. - Michael Brewer
Mark B rusberg”
Brad Rippey*

& B

%o

Intensity: g,
DO Abnormally Dry
D1 Drought - Moderate
D2 Drought - Severe

- D3 Drought - Extreme

- D4 Drought - Exceptional

Drought impact Types:

r~ Delineates dominant impacts

S = Short-Term, typically <6 months
(e.g. agriculture, grasslands)

L = Long-Term, typically =6 months
(e.g. hydrology, ecology)

{* Respons ble for collecting analysts
_input & assembling the NA-DM map)

The Drought Monitor
focuses on broad-scale
condifions. Local
conditions may vary.
See accompanying fext
for a general summary
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Regions in northern Canada may
not be as accurate as other regions
due to limited information.
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Continental United States - 6 month SPEI

Standardized Precipitation
i Evapotranspiration Index
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WestWide Drought Tracker - WRCC/UI Data Source - PRISM (Final), created 26 JUL 2012
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Annual Precipitation
Elkhart, Kansas

Blue 1930s
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1931 1932 1933 1934 1935 1936 1957 1938 1939
2008 2009 2010 2011 2012

B 1931-1940 mm2008-2012 ——108 year average

July - August Temperature
Elkhart, Kansas

1931 1932 1933 1934 1935 1936
2008 2009 2010 2011 2012

BN 1931-1940 mm2008-2012 ——101 Year Average



Drought Early Warning-Useful monitoring regions for the
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Improved monitoring and
projections of the ocean will
be critical for the future
predictions of drought in the
se '-_erid West.
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NATIONAL INTEGRATED DROUGHT INFORMATION SYSTEM

IN THE soumnmrrmms« e
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0 dizcuss droughe conditions, impacts and reources avilsble o
nage drought in the Southern Plains. Webinars will

th Thussday. Thru-urmugrnxdlmrdlrmlm

~ amyone who has responsibility to manage or amist others in
managing droughs and fes related impacts

T you would ke to join in these webinars, you need to pegister i o

via the SCIPP website: htrpuiwww.southernclimate.org or
e-mail scipp(@mesonct.arg, For each webinar, you will receive
an e.mail with the link to access the webinar. Each webinar will
Bast 4560 rmimuates

Each webinar will inchade an overview of the current drought
amessenent and outlook, summary of impacts acrons the region,
and a topic ar resouree, much as La Nifia or wildfire conditions. You
will have an oppartunity o supgest copics for following webinars
The primary focus i in the states mast heavily impacted from
the current drought Teus Oklaboma and New \Im but

frem i

The wehinar series is sponsared by a parcnership of the Natiomal
Integrated Drought Information e (NIDIS), Naciral
Ocennic and Atmorpheric Administration (NOAA), Natioal
Drought Mitigation Center, Southern Clirsate Irapects Planising
Program, Climate Asseesment for the Soutlwest, and the region's
Seare Climatologists

Information from the webinars will be posted on a website
Einked through bttps//swvewsouthernclimate.org Atwo-page
summary will be produced and posted for each webinar Please
pass on this announcement to relative organizations ar groups
that are invalved in managing or monitoring drought and its
related impacts.

http://ccc.atmos.colostate.edu/drought_web
inar_registration.php

The 2012 Drought in Colorads, Utah wwmlu
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Central Region Drought Outlook
20 September 2012
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th Dakota State University
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Weekly Climate, Water & Drought Assessment




Rio Grande Runs Dr
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Colorado River Water Supply & Use

Colorado RiverBasin WaterSupplyand WaterUse

10 -YearAveragesfrom 1923 to 2006 Colorado River Basin
i

WYOMING

s 10 -Year Running Average Basin Water Supply

«mm =10 -Year Running Average Basin Water Use

Upper Golorade River Basin
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UTAH

=

rd
>

CALIFORNIA NEW MEXICO

750-2005,

18

16 —
15

13 -

Million Acre Foot

12 T T T T T T T T T T
700 800 900 \1000 1100f 1200 1300 1400 1500f1600 1700 1800 1900 2000
Year After Meko et al.**
Some drouahts in the past have been more severe and lonqer lasting than any in the last century.



State of the System (Water Years 1999-2012)1

Unregulated Inflow into Lake Powell

| 8 Powell-Mead Storage and Percent Capacity
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mmmm Powell and Mead Storage (MAF) mmmm Unregulated Inflow into Powellt (MAF) emmmPowell and Mead Percent Capacity

1 Percentages at the top of the light blue bars represent percent of average unregulated inflow into Lake Powell for a given water year. Water years
1999-2011 are based on the 30-year average from 1971 to 2000. Water year 2012 is based on the 30-year average from 1981-2010.

In the Colorado River’s 100-year recorded history, 1999 through 2010
ranks as the second-driest 12-year period



P, E and P-E averaged across all of SW North America in
the IPCC AR5 global climate model simulations and
projections for 1900 to 2100

Filtered P—E Anomaly, Median of 16 models(red), 25th to 75th(pink); 50th P(blue), 50th E(green)
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Ongoing transition to a drier climate driven by decreasing precipitation
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Landscape changes-
Tribal Lands in the Four-Corners
Region (USGS, NIDIS)

Sand Dune Mobility = W/(P/PE)

Stable Sand Dunes
= P/PE > 0.31 N

Partly Active Dunes —

Fully Active Dunes
= P/PE< 0.125 s
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VATA U.S. Seasonal Drought Outlook R roon g
W Some h d . i 3
/ /] Improvement Drought Tendency During the Valid Period V;
"m,.m,.& / Valid for March 21 - June 30, 2013 N
r‘“;* rjg\r-—\ ] Released March 21, 2013
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Some
Improvement-____?-'
Development \
KEY: Development
Drought to persist or o
EA intensify No Drought <gl 70
Posted/Predicted “————
Drought ongoing, some , ! ! B !
im provement Depicts large-scale trends based on subjectively derived probabilities guided

by short- and long-range statistical and dynamical forecasts. Short-term events
- Drought likely to improve, - such as individual storms — cannot be accurately forecast more than a few days in advance.

Use caution for applications -- such as crops — that can be affected by such events.

"Ongoing” drought areas are approximated from the Drought Monitor (D1 to D4 intensity).

For weekly drought updates, see the latest U.S. Drought Monitor. NOTE: the green improvement
areas imply at least a 1-category improvement in the Drought Monitor intensity levels,

but do not necessarily imply drought elimination.

impacts ease

Drought development
likely

Percent of Normal Precipitation Required to End Current
Drought Conditions in Three Months

February 2013

White indicates PHDI wetter than -2

below 5% 100% 125% 150% 175% 200%
75% to 1o o o o o
100% 125% 150% 175% 200% 250%

Base period 1961 - 90

Drought is forecast to persist for much of the West and expand across northern

California and southern Oregon

Prospects for improvement decrease further south across

the southern high Plains and
Texas

Persist or develop across the Florida peninsula-likely short-lived as the rainy

season typically begins during June

21



Goals

“To understand the extent of 2012 drought
impacts and response in 2012, and help
provide new information and coordination for
improving the nations’ drought readiness for
2013 and in the future”

 Increase public awareness of this
year’s drought and potential
iImpacts for next year

e Technical assistance

e Ensure sustained support for
monitoring, streamgages and
other data

e Qutreach with impacted
communities

 Conservation plans

December 12-13, 2012 Washington, DC

National Drought Forum

Summary Report and Priority Actions

Drought and U.S. Preparedness
in 2013 and Beyond

22



United States Senate Committee on Time 09:30 AM

AGRICULTURE Locatiorr 328A
NUTRITION Russell Senate
¢ FORESTRY  office Building

Opening Statement of Chairwoman Debbie Stabenow (D-Mich)

Drought, Fire and Freeze: The Economics of Disasters for America's Agricultural
Producers

February 14, 2013
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National Governors Association Meeting
24-27 February, 2013

MEMORANDUM OF UNDERSTANDING

BETWEEN THE
LS. Department of Commerce 24
AND THE
L5, Department of Agriculture




NIDIS
EVALUATION
SURVEY

culate outside of NIDIS

Drought-Ready Communities

gation Center. Comments,
A Gulde to Community Drought Preparedness

fonya Haigh, NDMC,

Compare your readiness for
drought before 2002 with
today

Percent (n=99)

100
90 +— —
80 | —
70 +— —
60 +— —
50 —

40
30
20
10

N/A

increased a lot

Wincreased a little

stayed the same

decreased
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The Cycle of Disaster Management

Risk management increases coping capacity, builds resilience.

risk management proactive

Prediction and
Preparedness ] Early Warning

>
: Protection

Recovery
Impact
Reconstruction Assessment

Recovery b R€SpPONSE

reactive

Crisis management treats the symptoms, not the causes.




“Paradoxes”

Cumulative reduction of smaller scale risks...... may Iincrease
vulnerabillity to large events or rapid transitions -Risk models fai
just when they might be most heavily

Markets allow flexibility for adjustment to risks in hydrological
uncertainty---Meeting other public values especially remain
difficult

Planning....... “action” only after crisis or focusing event i.e.
unwilling to accept short term smaller pain to stave off longer-
term severe pain

Decentralization..... But give us better coordination National
VS. States vs. watershed vs community priorities: Jurisdictional
externalities

Oh-yeah-and that “environment thing”...get us that too
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Most estimates of disaster losses exclude
Indirect losses - livelihoods and informal
economies, and intangible losses including
ecosystem services, quality of life and cultural
Impacts.

In some areas drying due to climate change will
be overlaid on the periodic droughts those areas
have always experienced!
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Short-term actions do not always provide long term risk
reduction-can reduce or increase longer-term risks

For exposed and vulnerable communities, even
non-extreme weather and climate events can have
extreme impacts EIZEE T



http://www.unisdr.org/

“Hurricane Sandy Exposes Creaky American
Infrastructure”: Single event vs cumulative risks
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Intensity: Drought Impact Types L .. —— =
[] DO Abnermally Dry r~ Delineates dominantimpacts "% E
r -
[] D1 Drought - Moderate A = Agricultural (crops, pastures,

] D2 Drought - Severe grasslands) 1-—-—-\..-/‘

I D3 Drought - Extreme H = Hydrological {water) i

W D4 Drought - Exceptional USDA ﬁ) ) .
X @ L

The Drought Monitor focuses on broad-scale conditions. “':_ \..:"\,r...mu.y..\m. Qy u

Local conditions may vary. See accompanying text ¥

for forecast statements. Released Thursday, September 1, 2011

http:/fdrought.unl.edu/dm Authors: Eric Luebehusen, U.S. Depa of Agriculture
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Principal
Elements
of Drought
Risk
Reduction
Framework

NATIDNAL INTEGRATED DROUGHT INFORMATION SYSTEM

National

Drought Mitigation Center

?o\'\G\J 5 20vern,,

Political commitment
and responsibilities
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] , Vulnerability 2
W [ A well-informed Local reality analysis, m
o public and Community participation impact 9)1

participatory Political commitment assessment, <

((?-, process Sustainable livelihoods and

) communication Q’§
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Application of effective
and affordable practices



OVERCONFIDENCE

This is going to end in disaster, and you have no one to blame but yourself.




THANK YOU!



lowa Drought Actions 2012

Coordination between state
government and partners in
private sector

Suspension of state laws to S RINK
assist agriculture producers v )

Rural water systems
monitoring

Burn bans issued
for 2/3 of lowa

Aflatoxin watch

Water allocation
statute

33
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National Integrated Drought Information System (NIDIS)
Regions in the US where NIDIS is currently engaging with stakeholders

issouri Basi
ilot DEWS

Chesapeake Bay

4 Pilot DEWS

in development

Carolinas Coastal Ecosystems

o Pilot DEWS

Apalachicola-Chattahoochee-Flint
Rio Grande/Rio Bravo Basin River Basin

Pilot DEWS

NATIONAL INTEGRATED DROUGHT INFORMATION SYSTEM




Extremes in a changing climate-Adaptation research?
How does new information relate to what is already known?
How often should criteria for “robustness” be reconsidered?

Understand many adaptations as being driven by crises,
learning and redesign- Role of “surprises” in shaping responses
Generate risk profiles and a portfolio of measures-identifying the
broader economic, social and environmental benefits of each
measure along with its cost

Develop information systems for critical thresholds across
climate time and space scales:

* Place multiple indicators within a statistically consistent triggering
framework-cross-correlation among units before a critical threshold

e Scenario planning to address problem-definition and characterize multiple
uncertainties-technical as well as institutional capacity
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Are the assumptions
about planning borne
out by what we know
from the climate record
and projected
conditions?

Many potential
futures
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Governing climate risk assessment and
management

Ensure political Decentralize Develop a
authority and step-by-step culture of
policy coherence  /andincremetally SeEllEE=qlle

Accountability- CRM needs to be located in a department, preferably with
planning oversight and some fiscal responsibility-provide political authority and

policy coherence across sectors. Emergency management organizations can rarely
play that role.

Efficiency- only occurs when CRM is carried out in partnership with at-risk households
and communities and organizations that represent them. Benefits are cost- effpct_lveneqq
sustainability, citizenship and social cohesion. & r ) b S\I Rl



http://www.unisdr.org/

Are we better off?

The number of states, communities, and institutions with
Improved capacity to inform drought risk management:
...regional drought information coordinator

The number of staff in or working with institutions trained to
develop and communicate local drought information and help
reduce impacts

The number of research projects that conduct and update
drought drivers, impacts and user needs assessments in
drought-sensitive parts of the US

The percentage of the U.S. population covered by adequate
climate risk and early warning information systems



Grains and oilseeds dominate the
southbound traffic, accounting for roughly
half of the nearly 80 million metric tons of
cargo (22 percent of which is coal) moving
southward through this section of the

river. Twenty percent of the northbound
traffic is coal, 21 percent is from the fertilizer
sector

The Corps of Engineers’- Low water levels December through
February for this section of the Mississippi between -6.5 and -7
feet -- well below the level for minimum navigation

Some spring snowmelt flooding northern Missouri tributaries...but
less than normal

Missouri navigation season flows 50% chance- less than 2012



Apalachicola National Estuaring
Research Reserve
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Why do some places have more
drought and water scarcity than others?

e Just barely enough rain, and large variations
from place to place

e Rainfall tied to sea surface temperatures:
ENSO, Pacific Decadal Oscillation, Atlantic
Multidecadal Oscillation

o \Water demand equals or exceeds water
supply
— California
— Southwest US



Monitoring and Prediction for Drought and
Outlook for 2013

The great drought

USA experie | Or
drought cata :

Munich RE =

Roger S. Pulwarty
NOAA/NIDIS

S. Schubert NASA

D. Miskus NOAA/CPC, J. Verdin USGS,
B. Rippey USDA, M. Hayes, NB

N. Doesken CO, A. Steinemann CA . ERMACHEE I
NIDIS Implementation Team, LA
Interagency Drought Task Force

Precipitation deficit
(meteorological drought)

Critical soil moisture

N <+ Evapotranspiration
deficit

(soil moisture drought) : : y (50)
lv Pre-event soil moisture, bl
surface water, and/or $500,000 1o §1,000,000
Critical streamflow groundwater storage I 51,000,000 to $5.000,000
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